WHAT THIS STUDY ADDS:
This study estimates neonatal and postneonatal circumcision rates among commercially insured males aged 0 to 18 years that were performed in both inpatient and outpatient settings. This study also estimates indications and payments for the procedure. abstract BACKGROUND: Male circumcision confers protection against HIV, sexually transmitted infections, and urinary tract infections. Compared with circumcision of postneonates (.28 days), circumcision of neonates is associated with fewer complications and usually performed with local rather than general anesthesia. We assessed circumcision of commercially insured males during the neonatal or postneonatal period.
METHODS:
We analyzed 2010 MarketScan claims data from commercial health plans, using procedural codes to identify circumcisions performed on males aged 0 to 18 years, and diagnostic codes to assess clinical indications for the procedure. Among circumcisions performed in the first year of life, we estimated rates for neonates and postneonates. We estimated the percentage of circumcisions by age among males who had circumcisions in 2010, and the mean payment for neonatal and postneonatal procedures.
RESULTS:
We found that 156 247 circumcisions were performed, with 146 213 (93.6%) in neonates and 10 034 (6.4%) in postneonates. The neonatal circumcision rate was 65.7%, and 6.1% of uncircumcised neonates were circumcised by their first birthday. Among postneonatal circumcisions, 46.6% were performed in males younger than 1 year and 25.1% were for nonmedical indications. The mean payment was $285 for a neonatal and $1885 for a postneonatal circumcision.
CONCLUSIONS:
The large number of nonmedical postneonatal circumcisions suggests that neonatal circumcision might be a missed opportunity for these boys. Delay of nonmedical circumcision results in greater risk for the child, and a more costly procedure. Discussions with parents early in pregnancy might help them make an informed decision about circumcision of their child. Male circumcision is one of the most frequently performed surgical procedures in the United States. An estimated 80.5% of US males aged 14 to 59 years reported they were circumcised. 1 Circumcision is usually performed for nonmedical reasons, but can be performed for medical reasons such as to repair a congenital anomaly or to treat a medical condition associated with the foreskin. Social norms, religious beliefs, and perceived health benefits have influenced the uptake of nonmedical circumcision over time. [2] [3] [4] In recent years, several studies have provided evidence that circumcision confers health benefits which are estimated to outweigh risks 100 to 1. 5 An uncircumcised male is almost 10 times more likely to have a urinary tract infection (UTI) during infancy, and 4 times more likely to have a UTI during his lifetime. 6 Upon initiation of sexual activity, circumcision protects young men and their partners from sexually transmitted infections (STIs), including infection with HIV, herpes simplex virus, and human papillomavirus. [7] [8] [9] [10] National data have revealed that circumcision prevalence varies by insurance status, ranging from 72.0% of uninsured males to 84.4% of privately insured males. 1 Although health insurance increases access to nonmedical circumcision, coverage of this surgical procedure varies by the type of health insurance plan. Private health plans usually cover the cost of newborn circumcision, but Medicaid plans do not provide coverage for the procedure in 18 states. 11 In both private and public health plans, coverage of nonmedical circumcision for older boys is less common and can decrease access to this procedure. 12 Circumcision provides the greatest health benefits and is most cost-effective when the procedure isperformed asa neonate (#28 days). 2, 13 Neonatal circumcision has a low rate of complications, is inexpensive, and is usually performed in the newborn nursery by using local anesthesia. In contrast, postneonatal circumcision (performed at .28 days) has a higher complication rate, and often includes general anesthesia, which increases the risk and cost of the procedure. 14 The decision to use general anesthesia varies by provider; however, its use is often recommended after 4 months of age. 15 Because neonatal circumcision is performed shortly after birth, it provides nearly lifelong protection. If circumcision is performed after infancy, its protective benefits against UTIs during infancy are lost. If circumcision is performed after sexual debut, its benefits in reducing the risk of HIV infection and STIs are decreased. 2, 6 In the United States, neonatal circumcision rates have decreased in recent years. 5, 16 Few studies have estimated postneonatal circumcision rates, and have included only small samples with data derived from medical record reviews. [17] [18] [19] [20] In our study, we analyzed data in a large database of administrative billing claims for both inpatient and outpatient encounters to estimate neonatal and postneonatal circumcision rates through the first year of life; the frequency of circumcision by age and clinical indication; and differences in payment for neonatal and postneonatal circumcision.
METHODS
We analyzed data from the MarketScan database for service provided between January 1, 2010, and December 31, 2011. 21 MarketScan is the largest sample of employer-sponsored commercial health insurance plans in the United States. MarketScan includes inpatient and outpatient billing claims for health care services received by more than 40 million persons insured in ∼100 commercial health plans, and with a geographic distribution that reflected the US population. 22, 23 We included all males aged 0 to 18 years, and identified circumcisions by using International Classification We estimated demographic characteristics of males aged 0 to 18 years who were enrolled in commercial health plans in the MarketScan database. We determined the number of circumcisions in a cohort of male infants in this database who were identified by their dates of birth in 2010, and who were enrolled in a health plan for at least 1 year through their first birthdays in 2011. The dates of birth were available for 81.7% of male infants in the MarketScan database. To estimate the total number of infants younger than 1 year in the database who were circumcised as neonates and as postneonates, we extrapolated the circumcision rates from the cohort with known dates of birth; we assumed that the same percentage of neonatal circumcisions were performed among circumcised infants with unknown dates of birth, compared with those with known dates of birth in whom we were able to estimate the percentage circumcised as neonates.
To allow estimation of the number of postneonatal circumcisions and the association with various factors among males aged 1 to 18 years, we performed a cross-sectional analysis of 2010 MarketScan data. Using these crosssectional data, we estimated neonatal and postneonatal circumcision rates among infants younger than 1 year by maternal age, maternal length of stay for the delivery, US geographic region, and urban versus rural location. In univariate analyses, we estimated the strength of association of these variables with circumcision by using the x 2 test, with a P value , .05 indicating a statistically significant association. We included variables that were found to be significant in univariate analyses in a multivariate logistic regression model to estimate the independent association of each variable with circumcision.
Using cross-sectional data for both neonatal and postneonatal circumcisions, we estimated the proportions that were performed by obstetrician-gynecologists, pediatricians, surgeons, family practitioners, or physicians in other specialties.
We assessed the clinical indications for circumcision by using ICD-9 codes, and created 3 circumcision categories: nonmedical, medical, and phimosis (ie, unretractable foreskin). We defined a circumcision as nonmedical if it was associated with ICD-9 codes for routine/ ritual circumcision; as medical if it was associated with ICD-9 codes for hypospadias, balanitis, balanitis xerotica obliterans, or congenital chordee; or as phimosis if it was associated with ICD-9 codes for phimosis. Phimosis can be an indication for either a nonmedical or medical circumcision depending on its severity, 24 so we grouped all circumcisions for phimosis in a separate category because it was not possible to determine severity to categorize them as nonmedical or medical.
We used MarketScan data for procedure payments to estimate the mean health plan payment for neonatal and postneonatal circumcision, in 2010 US dollars. We calculated payment for circumcisions by applying this mean health plan payment to the total number of circumcisions in the 2010 MarketScan database. All analyses were performed by using SAS version 9.3 (SAS Institute, Inc, Cary, NC).
RESULTS
MarketScan data for 2010 included claims data for 6 068 888 males aged 0 to 18 years ( 
DISCUSSION
We found that most pediatric circumcisions were performed for neonates, but those performed for postneonates accounted for a substantial portion of all circumcision payments by health plans. Among postneonatal circumcisions, 25.1% were performed for nonmedical indications, which might represent missed opportunities for neonatal circumcision. We also found circumcision was rare among older boys who could make an informed decision and request the procedure.
Circumcision is associated with fewer complications and a longer duration of protection when performed in neonates compared with older boys or young men. 2 The procedure might be delayed for reasons such as parental choice, prematurity, medical problems, or adoption. 18 
FIGURE 1
Distribution of postneonatal (.28 days) circumcision by age and indication among males aged 0 to 18 years, MarketScan 2010. Delaying circumcision past the neonatal period can increase the cost and risk of the procedure, and can decrease the time span that a boy is protected from UTIs and disorders of the foreskin during early childhood, and STIs and HIV once he becomes sexually active. Although some have suggested that that a boy should choose circumcision for himself as an older child or young man, rather than have his parents make the decision for him as a neonate, 27 pain, fear, cost, and misinformation discourage circumcision uptake by older boys and adults. 2, 28, 29 It can also be challenging to time the procedure to occur before sexual debut to achieve maximal protection from STIs. 2 For parents deciding whether to circumcise their unborn sons, health care providers can counsel them early in the pregnancy about the benefits and risks of neonatal circumcision compared with postneonatal circumcision. Providers can also foster continuing discussion, providing parents sufficient time to consider the health benefits of neonatal circumcision within the context of their own beliefs and preferences. 30 In our multivariate analysis, longer infant hospital stays were associated with higher rates of postneonatal circumcision. One of the most common reasons for an extended hospital stay is prematurity, with many preterm infants remaining hospitalized for a period that exceeds the 28-day neonatal period. Extremely premature infants are unlikely to be circumcised as neonates because they typically are not medically stable or their urogenital system is immature, leading to a delayed procedure in most premature infants. Yet UTIs are most common in the first year of life, 6 and can occur in infants with medical problems who require a urinary catheter. In addition, a term infant with a longer hospital stay might have medical issues that prevent the performance of an elective procedure such as a neonatal circumcision. Health care teams might consider earlier circumcision for preterm or sick infants once they are medically stable, to provide an optimal window of protection from urinary infections.
We found an age distribution of circumcision that was similar to a previous study. 14 Our neonatal circumcision rate was higher than reported in previous studies, which only included inpatient circumcisions. 5, 16, 26 The inclusion of outpatient procedures likely contributed to our finding of a higher rate. Also, our sample included patients who were privately insured, and private insurance coverage has been associated with higher circumcision rates. 12, 31 Similar to previous studies, we found a higher circumcision rate in rural rather than urban locations. We observed a higher circumcision rate in the western region of the United States than other studies, but similar to previous reports we found the rate was lowest in the West compared with other US geographic regions. We also found that a short maternal hospital stay was associated with a lower neonatal circumcision rate, which is comparable to findings in a previous study. 11 We are not aware of other national estimates of postneonatal circumcision rates through the first year of life. These data, along with other estimates of nonhospital and postdischarge circumcisions, 5 can increase our understanding of the frequency of circumcision procedures performed on US infants.
Our study has some limitations. It is possible we underestimated the number of postneonatal nonmedical circumcisions because we used administrative billing codes to estimate indications for the procedure. Providers might be more likely to submit ICD-9 codes for reimbursable procedures, resulting in nonreimbursable procedures such as nonmedical circumcision to be under reported. 19 We observed a large number of postneonatal circumcisions for phimosis, which is often 
CONCLUSIONS
In our study, we characterized neonatal and postneonatal circumcision, and our estimates include circumcisions performed both in inpatient and outpatient venues. We found that although postneonatal circumcisions accounted for a small percentage of circumcisions, the payment was substantially higher and these postneonatal procedures accounted for a large percentage of all payments for circumcisions. Among postneonatal circumcisions, we observed a large number of nonmedical indications, which might suggest that these procedures could have been performed while the child was a neonate. We also found that postneonatal circumcision was rare among older boys, which might suggest that protection for a young man and his partners from STIs and HIV at sexual debut is largely determined by his parents' decision whether to circumcise him earlier in life. Studies are needed to assess reasons for nonmedical postneonatal circumcision, to identify possible barriers to neonatal circumcision, and to inform interventions to decrease the percentage of elective circumcisions that occur in the postneonatal period.
FUNDRAISER FARE: For years, our children have participated in school-based fundraisers for various projects and activities. My wife would make brownies or cookies, I would make fudge, and the kids would sell the baked goods at school on the sidelines of an athletic event. The sales tables would be laden with sweets of all types, and we would always buy some for ourselves. As we thought the fundraisers were for a good cause, we really never considered if what we were doing was contributing to the obesity epidemic in children.
As reported in The Wall Street Journal (A-HED: August 1, 2014), the era of schoolbased fundraisers as we know it may end this fall. In 2010, Congress passed the Healthy, Hunger-Free Kids Act, which revamped nutrition standards for schools that participate in the federal school meals programs. The act goes into effect this fall and limits the amount of fat, sugar, and salt in food sold during the school day. Because the act applies to all foods sold, fundraisers are not exempt, so schools not compliant will face significant fines. The act does allow for "infrequent" events such as bake sales, and gives states the flexibility to determine the number of daytime fundraisers held each year that are exempt from the nutrition requirements. While some states have taken advantage of this (Tennessee will allow schools to sell food items not meeting the federal requirements up to 30 days each year) at least 32 states have not, and will fully comply with the federal rules. The food sold at fundraisers in these states will certainly be different. For example, as no more than 35% of calories in an item can come from total fat, cookies are out -but fruit cups would be appropriate. Some schools have simply done away with traditional bake sales and other food-centric fundraisers, replacing them with calorie-free events such as wrapping-paper sales. Times sure have changed. I guess I won't be making fudge to support my local public school system any longer.
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